PATENT SPECIFICATION (") 1499485 



(21) AppUcadcm No. mQOp6 (22) Filed 15 March 1976 
22 (M) ConventicMi Application No. GO 1303 
^ (32) Filed 14 Alarcb 1975 in 
(33) Hungary (HU) 

(44) Complete Specification published 1 Feb. 1978 
(5!1) INT CL» C07C 157/07; A61K 31/17 
(52) Index at acceptance 

G2C 1173 200 220 221 225 226 227 22Y 311 313 31Y 
323 32Y 332 338 360 361 364 36Y 380 694 »5 
697 750 753 754 75X 76X 78Y 790 79Y SM 

(72) Inventors JOZSEF REITER, LAJOS TOLDY, JOZSEF BORSI, 
INGE SCHAFER, JOZSEF SZEKELY, ILDIKO 
KIRALY, SANDOR ELEK and ELEONORA SZONDY 

(54) NOVEL THIOCARBAMIDE DERIVATIVES AND FROC32SS 
FOR THEIR PREPARATION 




(71) We, EGYT GYOGYSZERVE- 
GYESZETI GYAR, of 30, Kereszturi ut, 
Budapest X, Hkn^ry, a Hungarian Body 
Corporatse, da herd>y declare the invention, 
5 for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 
The present invention relates to novel diio- 

10 carbamide derivatives, 

Althou^ several thiocarbamide derivatives 
are known, the following have not been re- 
ported to have favourable phjrsiological pro- 
perties. Such known compKHmds include 1- 

15 benzyl - 3 - (2 - hydioxyethyl) - thiocarba- 
mide [Bull. Soc. Chdm. France 5, 960 
(I960)]; 1 - (2 - chlotobenzyl) - 3 - (2- 
hydroxyediyl) - thiocarbamide, 1 - (4- 
dilorobcnzyl) - 3 - (2 - hydroxyethyl)- 

20 thiocait^amide, 1 - (2 - methylbenzyl) - 3- 
(2 - hydroxyethyl) - thiocaibamide, 1 - (2,4- 
dimethylbcnzyl) 3 - (2 - hydroxy ethyl )- 
thiocarbamide, 1 - (2,5 - dimcthylbenzyl)- 
3 - (2 - hydroxyethyl) - diiocarbamide [J. 

25 Indian Chcm. Soc. 37, 705 (I960)]; 1 - (4- 
bromobenzyl) - 3 - (2 - hydroxyediyl)- 
thiocarbamide [Helv. Chim. Acta 48, 1069 
(1965)]; 1 - (2 - methoxy - 4 - hydroxy- 
benzyl) - 3 - (2 . hydio^ediyl) - thio- 

30 carbamide (Japanese Patent Api^ication No. 
7,017,524, December 24th, 1966); 1 - bcnzyl- 
3 - (3 - hydroxypropyl) - thiocaibamide 
[Acta Chem. Scand. 12, 1746—58 (195«)]; 
1 - benzyl - 3 - (4 - hydroxybutyl) - duo- 

35 carbamide, 1 - (4 - bromobenzyl) -3-^4- 
hydroxybutyl) - thiooaibamide [Hehr. Cbim. 
Acta 49, 807 (1966)]; 1 - benzyl - 3 - (2- 
mediylpropyl) - 3 - (2 - hydroryetiiyl)- 
diiocarbamide, 1 - benzyl - 3 - bis - (2- 

40 hydroxyediyl) - thiocarbalnide and 1 - benzyl- 
3 - (1,1 - dimethyl - 2 - hydroxyethyl )- 
thiocarbamide [Helv. Chim. Acta 48, 1069 
(1965)]. 



We have now discovered certain diio- 
carbamide derivatives that exMbit very 
favourable diuretic and saltiretic effects, even 
when administered in small doses and others 
of low toxicity that reduce blood pressure or 
have analgesic or antidepressant effects. 

Thus, the present invention consists in thio- 
carbamide derivatives having the general 
formula (I): 

in which: 

RS and R"* are the same or different 
and each represents a hydrogen atom, a 
hydrocarbyl group which is tmsubstituted or 
has one or more halogen substituents, a 
hydrojtyhydrocarbyl group, a hydrocaibyl- 
aminohydrocarbyl group, a dihydrocaibyl- 
aminohydrocatbyl group, a hydrocarbyloxy 
group which is unsubstituted or has one or 
more halogen subsdtuents, a hydrox>' group, 
a dihydrocarbylamino group, an acylamino 
group, a nitro group, a sulphonic acid group 
or a halogen atom, said hydrocarbyl groups 
having from 1 to 8 carbon atoms and being 
straight or branched chain, saturaiied or un- 
saturated aliphatic hydrocaxbyl gioups; 

R* represents a hydrogen atom or a 
saturated or unsaturate^ straight or branched 
chain Ci to Ca aliphatic or alicyclic hydro- 
carbyl group, M^ikh is unsubstituted or has 
one or more hydroxy substituents; 

R'^ represents a straight or brandied chain 
aHphatic hydroxyhydrocaxbyl group having 
from 2 to 6 carbon atoms or a strai^t or 
branched chain unsaturated aliphatic hydro- 
carbyl group having from 3 to 6 carbon 
atoms; and 
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represents a hydrogen atmn, a hydro- 
carbyl groiip haying from 1 to 7 caxbon mms 
whidi is unsubstituted or has one or more 
hydroxy^ amino^ hydiocaibyloauno, dihydro- 
5 carby]ainino or hak^en substituents (said 
hydrocaibyi giroups bemg straight or hrandied 
chain, saturated or unsadu^tted a%>hai!ic 
hydrocarbyl groups or an aHcycHc hydxo> 
caibyl gmup having from 3 to 6 caibon 
10 atoms; 

provided that do^ not represent a 
hydrogen atom when: 

R^ R% R=» and R* eadi represems a hydro- 
gen atom and R' represents a 2-hydioxyethyl, 
15 3 - hydroxypropyl, 4 - hydr<Hcybutyl or 1,1- 
dimethyi - 2 - hydroxyethyl groiq>; or . 

R", R^ and R* each represents a hydrogen 
atom, R^ represents a 2-hydroxyethyl group 
and R^ represents a 2-<Moro, 4-ciik}ro^ 4- 
20 bromo or 2-melhyl group; or 

R^ represents a 4-bromo group, R*, R* 
and R^ each represents a hydrogen atom, and 
R* represents a 4 - hydroxybutyl group; or 
R} represents a 2-methyl group, R^ repre- 
25 sents a 4-mediyl or S'-melhyl group, R^ and 
R* each represents a hydrogen atom, and 
R* represents a 2 - hydroxyethyl group; or 
R^ represents a 2-metfaoxy group, R^ repre- 
sents a 4-hydroxy group, R^ and R* each 
30 represents a hydrogen atom, and R' repre- 
sents a 2-hydroxyethyl group; or 

R^ R^ and R^ each represents a hydrogen 
atom, R* represents a 2-hydroxyethyl group 
or a 2-methylprqp34 groiq>, and R* represents 
35 -a 2-hydroxyediyl group. 

The compounds of formula (I) exist in the 
form of stereoisomers and the invention em- 
braces the individual stereoisomers and mix- 
tures thereof. 
40 For example, the grotip: 




may be: 

'benzyl, 2 - methylbenzyl, 3 - methylbenzyl, 
4 - methylbenzyl, 2,3 - dimethylbenzyl, 2,4- 

45 dimediylibenzyl, 2,5 - dimethylbenzyl, 2,6- 
dimethylbenzyl, 2 - trifluoromethylbajzyl, 3- 
trifluoromeihylbenzyl, 4 - trifluoromediyl- 
benzyl, 4 - methoxybenzyi, 3,4 - dimethoxy- 
benzyl, 2 - fluorabenzyl, 3 - fluorobenzyl, 4- 

50 fluorobenzyl, 2 - cMorobenzyl, 3 - chloro- 
benzyl, 4 - dilorobenzyl, 3,4 - cHchlorobenzyl, 
1 - phenylethyl, 1 - (4 - octylphenyl) - ethyl, 
1 - (4 - methoxyphenyl) - ethyl, 1 - f2- 
fluorophenyl) - ethyl, 1 - (3 - fluorophenyl)- 

55 ethyl, 1 - (4 - fluorophenyi)c!diyl, 1 - phenyl- 
prc^l, 1 - phenyl - 2 - meihylpropyl, 1- 
I^enylbiityl, 1 - ph^yloctyl, phenyl - cydo- 



propykiethyi or phenyl - cyclohea^Imethyl; 
and the group: 

R* 

—n'^ 60 

\. 

may be 

2 - hydro^ethylamino, 2 - hydroxypropyl- 
amino, 3 - hydrosQrpropylamino, 2 - methyl- 
3 - hydroxypropylamino, 4 - hydroxybutyl- 
amino, ailylamino, 2 - methyMylamino, N- 
methyl - N - (2 - hydroxyethyl^) - amino, 65 
N - ediyl - N - (2 - hydroxyetiiyl) - amino, 
N - butyl - N - (2 - hydroxyethyl) - amino, 
N - cydohe^l - N - (2 - hydioxyethyl)- 
amino or N - methyl - N - (3 - hydroxy- 
propyl) - amino. jq 

The present invention further consists in a 
pharmaceutical composition comprising a 
iMocarbamide derivative according to the* 
invention in admixture with a phaima- 
ceudcally acceptable earner and/or diluent 75 
and/or adjuvMit 

Compounds of general formula (1) that 
produce a lasting blood pressure reduction 
indude: 1 - (4 - chlorobenzyl) - 3 - (3- 
hydroxypropyl) - thiocarbamid^ 1 - (4- 80 
fluorobenzyl) - 3 - mediyl - 3 - (2 - hydroxy- 
ethyl) - thiocaibamide, 1 - (4 - chloio- 
boizyl) - 3 - methyl - 3 - (2 - hydroxyethyl) - 
tfaiocaitadde and 1 - (4 - trifluoxomethyl- 
benzyl) - 3 - methyl - 3 - (2 - hydray- 85 
ethyl) - thaocarbamide. 

lliese compounds produced a blood 
pressure reduction of from 20 to 40% for 
more than 90 minutes when admimstered 
either intravenously or intiaduodenally and 90 
in very low doses (e.g. from 0.1 to 1 mg/ 
kg). 

The dhxredc and salutetic effects of certain 
of the compounds of general formula (I) are 
shown in Table II. The Lipschmtz method 95 
[J. Pharmacol. Ther. 79, 97—110 (1943')] 
as modified by C. M. Kagawa and J. Kalm 
[Arch, Int. Phaimacodyn, 137, 241—249 
(1952)1 was used. 

The analgesic effect of certain of the com- 100 
pounds of general formula (I) Is shown in 
Table III. The methods used were as follows: 

Wridiing test [L. B. V{%km ec al. J. 
Pharm. es^, Hier. 133, 400-408 (1961)] 
on mice; 105 

Hot-plate test [J. Porszasz et al. Acta 
physiol. Acad. Sd. Hungary 4, 107— 1113 
(19S'})] <Mi mice; and 

Randail-Sdiito test [L. O. Randall and J. 
Seilito. ArdL Int Phamacodyn. Ill, 409 — 110 
419 (19517)] on rats. 

The antidepressant effect of certain of the 
compounds of general formula (I) is shown 
in Table IV. The method used was that of 
Berly M. Askew [Life Sci. 10, 725 (1963)]. 115 
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In addfdon to the uses mennoned aboYC, 
compounds of general focmula (I) can be 
used for the preparaiian of ther^)euticaUy 
valuable thiazaHne;, thiazoiidiine, tfadazine, 
5 tfaiazepine and tiiiazodne derivatives. 

Compounds of general fmrnula (I) can be 
prepared by any of the following methods; 
in the following descr^on tx> have 
the same meanings as given above; 

10 (a) by reacting an isothiocyanate of general 
formula (II): 




with an amine of general formula (III) 
R* 

hn'^ (IH) 
\ 

R« 

15 in a melt or in an inert soivent; 

(bi) by reactipg a compound of generd 
fdnnuSb (IV): 




(in whidi Q represents an — SR' group, and 
20 R' represents a short-chain alkyl, an aryl or 
an aialkyl group) with an amine of general 
formula (III) in a mek or an inert solvent; 

(b2) by reacting a compound of general 
formula (IV) (in wfaidi Q represents a 
25 halogen atom) with an amine of general 
formula (III) in a mek or in an inert solvent; 
or 

(ba) by reacting a compound of general 
formula (IV) (in which Q represents an 
30 — SH group) with an amine of general for- 
mula (III) in the presence or ateence of an 
inert solvent, and then melting the resulting 
salt. Chlorofoim, dichbroethane, tetrachloro- 
methane and benzene are preferred solvents. 

35 Certain of the isothiocayanacets of general 
fonnula (11) are known, others can be pre- 
pared by methods analogous to those used to 
prepare die known compounds [Org. Syntih. 
CoU. Vol. 1, 2nd edition, page 447, John 

40 Wiley and Sons. Inc., New Yoik, 1^8-); 
Chem. Ber, 101, 1746 (1968.)]. 



Secondary amines of general formula 
(ni) are well-known and can be prepared 
by known methods [Houben-WeyhMethoden 
der organischen Ghemie, Vol. XI/1, pages 45 
24, 267 and 1005, Gcoig Thiane Verlag, 
Stuttgart, (195'7)]. 

Certain of the dithiocaibamic esters of 
general formula (IV) (Q represents — SR') 
are known, others can be prepared by methods 50 
analogous to diose used to prepare the known 
compouids (Canadian Patent Specification 
No. 3=17,244; United States Patent Specifi- 
cations Nos. 2,9917,382 and 3,211,711 and 
Czechoslovak Patent Specification No. 55 
133,718). 

Certain of the tWocaibamic acid halides of 
general fomda (IV) (Q represents halogen) 
are known, others can be |M:epared by 
methods aimlogous to those used to prepare 60 
the known compounds [Chem. Rev. 55, 193 
(1955)]. 

Dithiocarbamic adds of general formula 
(IV) (Q represents — ^H) are readily 
formed from the corresponding amine and 65 
carbon disulphide in an inert solvent [Chem. 
Rev. 55, 189 ( 19515 )i] and thdr salts fomied 
with inorganic or organic bases can be easily 
identified. 

The present invention is further illustrated 70 
by die following Examples: 

EXAMPLE 1. 
l-(4-Huorobenzyi)-3-(MLydKwyethyl)- 
tfaiEocaxIxuiKide 

(a) A solution of 4 - fluorobenz3d iso- 75 
thiocyanate (12.6 g, 0.766 moles) in ddoro- 
form (100 ml) was added dropwise with 
stirring to an ice-<x>oled solution of ethanol- 
amine (4SS g, O.OS mdie) in chlorofonn 

(50 ml). The reaction mixture was reflu^ go 
for an hour, after which time the solvent was 
distilled off under vacumn, producing 17.45 
g (100%) of yellow 1 - (4 - fluoiobenzyl)- 
3 - (2 - hydroxyethyl) - thiocaibamidc vMch 
had a honey^l^e consistency and whidi 85 
ciystaiUized on standing. The product, after 
recrystallization from a 1:1 mixture of ethyl 
acetate and cyclohezane, had a mdting point 

of 58— eo*»c 

(b) A mixture of methyl - N - (4- 99 
fluorobenz}^) - dithiocarbamate (21.5 g, 0.1 
moles) and ethanolamine (12.2 g, 0.2 moles) 

was melted for 3 hours at 80°C. During the 
reaction methyl mercaptan was h*berated 
from the mijaure. Excess ethanolamine 95 
was removed from the reaction mixture 
by distillation under vacuum. The product 
(22.8 g, 100%), which had a honey-like 
consistency, was recrystallized from a 1:1 
mixture of ethyl acetate and cyclohexane. IQO 
The product melted at 58 — 60'*C and. was 
identical to diat obtained in Example 1(a). 
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(c) A soluiiQa of mediyl . N - (4- 
fluorobenzyl) - dithiocaibamate (21.5 g, 0.1 
mdes) aid e±anoIainme (7.32 g, 0.12 moles) 
in isopropauol (40 ml) was boiled for 3 
5 hours, during which time methyl mercaptan 
was liberated from the reaction mixture. Iso- 
propanol together with the excess eihanol- 
amine was removed from the reaction mixture 
by vacuum distillation. The produa (22,8 g, 
10 100%), which had a honey-lSke consistency, 
was recrjrstaMized from a 1:1 mixture of ethyl 
acetate and cyclohexane. The product mdted 
at 58 — (SO^C and was identical to that 
obtained in Emnple 1(a). 

15 (d) Hie procedure of Example 1(c) was 
repeated except that boiling was carried out 
in chloroform instead of an isopropanol. The 
product (22.8 g, 100% )3 which had a honey- 
like consistency was recrystallized from a 1:1 

20 mixture of ediyl acetate and cydohexane, pro- 
ducing a compound which melted at 58 — 
60^C. The product was identical to that ob- 
tained in Example l(a>. 

(e) The procedure of Example 1(c) was 
25 repeated except that boiling was carried out 

in cHoxane instead of in isopropanol. The 
product (22.ft g, 100%), which had a Jioney- 
like consistency was reoystallized from a 1:1 
mixture of ethylacetate and cydohexane, pxo- 
30 diidng a compound whidi mdted at 58 — 
60*^0 The product was 'identical to that ob- 
tained in Examine 1(a). 

(f) Carbon disulphide (3.02 ml, 0.0*^ 
moles) was added dropwise at O^C with 

35 stirring to a solution of 4 - fluorobenzyl- 
amine (3.13 g, 0.025 moles) in anhydrous 
eihanol (25 ml) cooled with salted ice. The 
reaction mixture was stirred for half an hour 
at a temperature bdow 0°C, then, at the same 

40 temperature, ethanolamine (2.39 ml, 0.025 
moles) was added dropwise and the mixture 
was stirred for a further half an hour at 0°C 
The ethanol together with excess carbon di- 
sulphide was removed from the reaction mix- 

45 tuie by distillation. The residual salt, wMdi 
had a honey-like consistency, was heated for 
1 hour on an oil bath at a temperature of 
140'*'C, during whidi time hydrogen sulphide 
was liberated from the reaction mixture. After 

50 cooling, the product was dissolved in benzene 
(50 ml), shaken with water (3 lots of 50 ml 
each), dried and evaporated to dryness under 
vacuunL 1 - (4 - fluorobenzyl) - 3 - (2- 
hydroxyetiijd) - thiocarbamide (4.85 g, 

55 85%) having a honey-like consistency was 



produced. Recrystaliization of the product 
from a 1:1 mixture of ethyl acetate and cydo- 
hexane produced a product whidi melted at 
57 — 60^ d The product was identical to that 
obtained in &ampte 1(a). 60 

EXAMPLE 2. 
l-('l-Phenylbutyl) -3-methyl-3- (2-hydroxy- 
ethyl )'-thiocarbamide 

(a) A solution of 1 - phenylbutyl - iso- 
thiocyanate (23.3 g, 0.15 moles) in dichloro 65 
ethane (100 ml) was added dropwise with 
stirring to an ice-cooled solution of 2-methyl- 
aminoetiianol (12.0 g, 0.1^ moles) in di- 
chloroethane (50 ml). The reaction mixture 
was refluxed for 1 hour and then the solvent 70 
was evaporated under vacuum. 1 - (1- 
phenylbutyl) - 3 - methyl - 3 - (2 - hydroxy- 
ethyi) - thiocarbamide (39.9 g, 100%) which 

had a honey-Kke consistency and which 
crystallized on standing was produced. Re- 75 
crystallization from ethyl acetate produced 
a product which melted at 74 — ^75°C 

(b) A solution of 1 - phenylbutylamine 
(14.9 g, ai moles) and thiophosgene (17.2 

g, 0.15 moles) in anhydrous 1,2 - dicUoro- 80 
ethane (100 ml) was stirred for 4 hoiirs at 
toom tmiperatuxe and then evaporated ' to 
dryness under vacuum. The resulting N - ( 1- 
pheoylbuiyl) - thiocarbamyl chloride was 
dissolved in anhydrous benzene (50 ml). The 85 
solution was filtered and the filtrate slowly 
added dropwise with stirrmg to a solution 
of 2 - metfaylaminoethanol (16.5 g, 0.22 
moles) in benzene (100 ml). The reaction 
mixture' was then refluxed for 4 hours, 90 
allowed to cool, and treated with water (100 
ml). The phases were then separated. The 
benzene solution was shaken widi water (2 
lots of 100 ml each), dried and evaporated 
to dryness under vacuum. In this way, a 95 
crude product (25.5 g, 95.7%>) which had 
a honey-like consistency and which crystal- 
lized on standing was obtained. When re- 
crystallized from ethyl acetate the |>roduct 
meked at 74 — ^75 °C, and was identical to 100 
that obtained in Example 2(a). 

The onnpounds of general formula (I) 
listed in Table I were prepared by the 
meritods of Examples (I) and (II). The 
compounds of Table I havmg a honey-like 105 
consistency were characterized by their R| 
value. The developer was a 6:1 mixture of 
benzene and pyridine and the plate was a 
0.1 to 0.2 nun layer of silica gd (Merck). 



1,4^,485 
TABLE I 



Number of 
Example 



Compound 



M.p. Rf 



3 ± l-(l.Phenylethyl)-3-(2-hydroxyethyl)- 

thiocarbamide 

4 + l-(l-Phenylpropyl)-3-(2-hydroxyethyl)- 

thiocarbamide 

§ + l-(l-Phenyl-2-metiiylpropyl)-3- 
(2-hydio xy e thy l)-th io carbarn i de 

6 ± Hl-Phenylbutyl)-3-(2-hydioxyethyn- 

thiocarbamide 

7 + Hl-Phenyloclyl)-3-(2-hydioxyeihyD- 

thiocarbamide 

8 + l-(l-Phenyl-i-cyclopropylmethyl)- 

3-(2-hydroxyethyl)-thiocarbamide 

9 ± l-(l-Phenyl-l-cyclohexylmethyl)-3- 

(2-hydioxy e thyl)-thiocarbami de 

10 H3,4-Dimethp«ybenzyl)-3-(2-hydroxy- 
ettiyD-thiocarbamidc 

11 + l-l-(4-Methoxyphenyl)-ethyl]-3- 

(24lydIO xy ethy l)*thiocarbamide 

12 l-(2,6-Dimethyibenzyl)-3-(2-hydroxy- 
ethyl)- thiocarbamide 

13 ± l-[H4-Octylphenyl)-ethyl].3- 

(2-Hydroxyediyl)-thio carbamide 

14 H2-Fiuoroben zy l)-3-(2-hydroxy e thy I) - 
thiocarbamide 

15 l-(3-Fluoiobenzyl)-3-(2-hydioxycthyl)- 

thiocarbamide 

16 l-(4-Fluorobenzyl)-3-( 24iy droxy ethyl) - 
thiocarbamide 

17 l-(3,4-DichlorobenzyI)-3-(2-hydroxy- 
e diyl)-thiocaibamide 

18 l-(2-Trifluoromethylbenzyl)-3- 
(2^ydroxye thy!) -thiocarbamide 

19 H3-Trifluoromethylbenzyl)-3- 
(2-hydTOxyethyl)-thiocarbamide 

20 H4-Trinuoromethylbenzyl)-3- 
(2-hydroxyethyl)-thiocarbamide 

21 ± l-(l-PhenylethyD-3-(3-hydroxypropyl)* 

thiocarbamide 

22 ± l-[H2-Fluorophenyl)-ethyl]-3- 

(2-hy dro xy e tliy I) -thio c arbami dc 



94- -96 
97-^98 
73-75 

95- 96 
82-85 

97-98.5 

i\oney-like 
consistency 0.45 

115-117 

84-87 
162-164 

41-43.5 
109-110 

92-94 

59-61 
91.5-92.5 

88-90 

48-50 

80-84 
129-131 
103-105.5 
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TABLE I (continued) 



Number of 

Example Compound 

23 ± l-[l-(3-Fluorophenyl)-ethyl]-3- 

(2-hydroxyethyD-1hiocaibainide 

23a ± l-[H4-Fluorophenyl)-ethyl]-3- 
(24iydxoxyetfayl)-tliiocarbamide 

24 ± Hl-Phenyl-2,2,2-trifluoroethyl)- 

3-(2-hydroxyethyl)-thiocarbamide 

25 ± l-(l-PhenylptopyD-3-(3-hydioxypropyl)- 

thiocaib amide 

26 ± l-{l-Phenyl-2-methylprQpyD-3- 

(3-hy<koxypropyD-thiocarbamide 

27 l-(3,.4-DimethoxybenzyD-3-(3-hydioxy- 
piopy l)-th io carbamide 

28 ± l-[l-(4-MeihoxyphenyD-ctiiyll-3- 

(2-hy droxy e Ihy 1) -thiocarbamide 

29 l-(2-Fluorobenzyl)-3-(3-hydroxy- 
piopyD-fliiocarbamide 

30 l-(3-Fluorobenzyl)-3-(3-hydroxy- 
piopyD-lhiocarblumde 

3 1 l-(4-Fluorobenzyl)-3-{3-hydro:^- 
propyO-thiocarbamide 

32 l-(4-Chlorobenzyl)-3-(34iydroxy- 
propyD-fhiocarbamide 

33 l-(3 ,4-Dichloiobenzy l)-3-(3-hy droxy- 
propy l)-thio carbami de 

34 l-Ben2yl-3-methyl-3-(2-hydroxy- 
ethyO-thiocarbamide 

35 ± l-(l-Phenylethyl)-3-meAyl-3- 

(2-hydroxyethy l)-thio carbamide 

36 ± l-(l-Phenylpropyl)-3-fnethyl-3- 

(2-hydroxyethyl)-thiocarbamide 

37 ± l-(l-Phenyl-2-methylpropy0-3-methyl- 

3-(2-hydioxye&yl)-thiocarb amide 

38 ± l-(l-Phenylbutyl)-3-mefliyl-3- 

(2-hydroxyethyl)-thiocarbamide 

39 1 Hl-Phenyloctyl)-3-methyl-3- 

(2-hydroxyetfayl)-thiocarbamide 

40 ± l-(l-PlienyH-cyclopr6pylmetiiyO-3-methyl- 

3-(2-hydroxyethyl)«thiocarbamide 

41 l-(3,4-DimethoxybenzyO-3-methyl- 
3-<2-hydroxyethy0-thio carbamide 



M.p. «C. Rf 

honey-like 
consistency 0.25 



91.5-92 
115-116.5 
120.5-122 
108-110 

70- 73 
117-118 
100-102 

99-100.5 
117-119 
124-125.5 
128.5-130,5 

54-56 

honey-like 
consistency 0.51 

80-82 

71- 76 
74-75 

72- 73.5 
114-116 

89-91 
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TABLE I (continued) 



Number of 
Example Compound 

42 ± l4l.(4-Methoxyphenyl)-ethyl]-3-methyl. 

3-(2-hydroxyetfiyi)-thiocarbaraide 

43 l-(2-Methylbenzyl)-3-methyl-3- 
(2-hydroxyethyl)-thiocarbamide 

44 l-(2,6-Dimethylbenzyl)-3-.methyl-3- 
C-hydroxyethyl)-thiocarbamide 

45 ± l-[l-(4-Octylphenyl)-ethyl]-3-methyl- 

3 -(2 -hydroxy ethyl) -thioc arbamide 

46 l-(2-F luorobenzy l)-3 -me thy 1-3 - 
^•^hydroxyethyO-thiocarbamide 

47 1-0 -F luorobenzy D-3 ^ne thy 1-3 - 
(2^ydroxyethyl)-thiocarbamide 

48 1 -(4-F luoroben zy D-3 nne thy 1-3 - 
(2-hydroxyethyl)-thiocarbamide 

49 1 -(2-Chlorobenzy l)-3-methy 1-3 - 
(2-hydroxyethyl)-thiocarbamide 

50 l-(4-Chlarobenzyl)-3-methyl-3- 

(24iydroxyethyD-thiocarbamide 

51 1 -(3 , 44) ich lorobenzy 1) -3 -me thy 1-3 - 
(2-hydroxyethyl)-thiocarbamide 

52 l-(2-Trifluor6methylbenzyl)-3-methyl- 
3 -{2 -hydroxye thy l)-thio carbamide 

53 l-(3-Trifluoromethylbenzyl)-3-methyl- 
3-(24iydroxyethyl)-thiocarbamide 

54 H44>imethylaminobenzyD-3-methyl-3- 
(24iydroxyethy0-thiocarbamide 

55 l-(4-Nitrobenzyl).3-methyl-3- 
(2-hydroxyethyl)-thiocarbamide 

56 l-(4-Fluoropheny lethyD-3-methyl-3 - 
Q-hydroxyethyO-thiocarbamide 

57 ± l-(l-Phenyl-2,2,2-ttinuoroethyl)-3-raethyl- 

3 -<2-hydroxyethyl)-thiocarbamide 

58 l-(4-TrifluoromcthylbenzyD-3-methyl- 
3-(2^ydroxyethyl)-thiocarbamide 

59 + l-(l-Phenyl-2-methylpropyD-3-ethyl- 

3-(2-hydroxyethyD-thiocarbamide 

60 ± l-(l-Phenyl-2-methylpropyl)-3-butyl- 

3-(2-hydroxyethyl)-thiocarbamidc 



M.p. oC. Rf 



62- €5 
74-76 

120-121.5 
52-55 

63- 65 
61-63 

103-105 

honey-like 
consistency 0.40 



147-148 
104-106 

93-94.5 

78-80 
108-110 

135-136.5 

honey-like 
consistency 0.88 

107-110 

91-92 

82-84 

honey-like 
consistency 0.71 
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TABLE I (continued) 


Number of 

Example 


. Compound 


M.p, "C. 




61 


± 1 -(1 -r heny le th y 0 -3 -cy c lone xy i-j - 
(2-hydroxyethyl)-thiocarbamide 


89-90.5 




62 


+ l-(l-Phenylethyl)-3,3-Dis- 
(2-hydroxyethyD-thiocarbamide 


67-69 




63 


± l-(l-PhenylefliyD-3-«llyl-thiocarbaniide 


56—59 




64 


+ l-(l-PhenylpropyI)-3-allyl-thiocarbamide 


honey-like 
consistency 


0.75 


65 


1 -{2 -F luorobenzy 0-3 -ally 1-thio carbamide 


50-53 




66 


1 -(4-F luorobenzy 0-3 -ally 1-thiocarbamtde 


honey-like 
consistency 


0.68 


67 


1 -(3 ime thoxy benzy 1) -3 -ally 1- 
thiocarbamide 


117-119 




68 


± l-(l-Phenylpropyl)-3 -{2 -methyl- 
ally l)-thiocarbamide 


68-69 





9 
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TABLE m 

Analgesic effect of some compounds of general formula I, on mice and rats 

Hot plate 

Writhing test test Randall-Sellito test 

Compound EDgomg/'kg ED50 mg/kg stimulation threshold 



+ l-(Phenylethyl)-3- 
(2-hydroxyethyl)- 

th 1 nr'ArkfiiTii H A 
UiiUWiSiii/aiuiUw 


3-10, oral 


10-30 oral 


200 mg/kg oral: 
100 mg.'^kg oral: 

SO me/ke oral* 


198% 
78% 

<J\9 to 


± l-(Phenylpropyl)-3^ 
(2-hydroxyethyl)- 
thiocarbamide 


3-10, oral 


10-30, oral 


200 mg/kg oral: 
100 mg/kg oral: 
50 mg/'kg oral: 


593% 
199% 
103% 


± 1-Phenyl, cyclopropyD- 
methyl-3.-C*ydroxy- 
e thy l)-thioc arbamide 


10-30, i.p. 


- 


- 




± l.(l.Phenylethyl)-3- 
me thy 1-3 -(2 -hydroxy- 
e thy 1) -thiocarbamide 


10-30. oral 


10-30. oral 


200 rag/ kg oral: 
100 mg/'kg oral: 
50 mgr'kg oral: 


88% 
24% 
5% 


Morphine 


1.65 s.o. 


2.50 s.c. 


10 mg/kg s.c: 
3 mg/kg s.c. 
1 mg/kg s.c: 


1000% 
90% 
9% 


Propoxyphene 

( -(+)-1.2-diphenyl- 

3 -me thy U2*piopiony loxy- 

4-dimethylaminobutane) 


22.5 oral 


70, oral 


100 mg/kg oral: 
30 mg/kg oral: 
10 ms/kg oral: 


1000% 
534% 
33% 


Amidazophene • 
( l-Phenyl-2,3- 
dimethyl-5*pyrazolone 


180 oral 


60, oral 


200 mg.^'kg oral: 
100 mg/kg oral: 
50 mg/kg oral: 


100% 
69% 
8% 



TABLE IV 

Antidepressant effect of some compounds of general formula I on mice 



Antagonization of the temperature- 
lowering action of reserpine 



Compound 


Dose 
mg.-'kg 


Change in rectal 
temperature ^C 


± l-(2-FluorobenzyD-3- 
C-hydroxyethyl)-thiocarbamide 


30 


+ 3.4 


t l-(l-Phenylethyl)-3. 
methyl-3 -(2-hydroxyethyl) -thiocarbamide 


30 


+ 3.5 


+ l-(l-PhenylpropyI-3-methyI- 
. 3 -(2-hydroxyethyl) -thiocarbamide 


30 


+ 3.8 


£ 1 -(4-F luorobenzy 0-3 -ally 1-th iocarbamide 


30 


+ 3.8 



11 1,499>4I85 



WHAT WE CLAIM IS:-- 
1. Thiocaitenide derivatives having the 
general fonnida (I): 




5 in ivhidlii 

RS R» and R' arc the same or different 
and each lepresents a hydiogen atom, a 
hydrocarbyl group which is m»i)Stituted or 
has one or more halogen substltuentSj a 

10 hydroxyhydrocarbyl group, a hydrocaibyl- 
aminohydtocaibyl group, a dihydiocaibyl- 
aininohydrocad>yl group, a hydrocaibyloxy 
group which is unsubsritiited or has one or 
more halogen substitucnts, a hydroxy groi^, 

15 a dihydrocaibylamim> group, an acylamino 
group, a nitro group, a suljAomc acid group 
Gc a halogen atom, salid hydrocaibyl groups 
havii^ j^:^ 1 to 8 caibon atoms ard being 
straig^ or branched chaii^ saturated or un- 

20 saturated atiphatic hydrocaibyl groups: 

R* represents a hydrogien atom or a 
saturated or unsaturated straight or branched 
chain Q to Q aliphatic or aKcyclic hydio^ 
caibyl group, which is nnsubsdtuted or has 

25 one or more hydroxy substimencs; 

R* represents a straight or branched drain 
aliphatic hydroxyhydrocaibyi group having 
fnnn 2 to 6 caibon atoms or a straigjit or 
branched dmm unsaturated aliphattc hydro- 

30 caibyl group haviQg from 3 to 6 caibon 
atoms; and 

R* represents a hydrogen atom, a hydro- 
caibyl group having from 1 to 7 carbon 
atoms which is unsiibstituted or has one or 

35 more hydroxy, amino, hydrocarbylamino, 
hydroc^i)ylamino or halogen subsdtuents 
(said hydrocaibyl groups being strai^ or 
branched chain, saturated or unsaturated 
atqjfaatic hydroraibyl groups or an alicydic 

^ hydrxaibyl group having from 3 to 6 caibon 
atoms; 

provided that R' does not represent a 
hydrogen atom when: 

RS R", R» and R* each represents a 
45 hydrogtin alxim and R* represents a 2- 
hydroxyetfayi, 3 - MrogQ^propyl, 4- 
hydroxybmyl or 1,1 - dhnethyi - 2 -hydroxy- 
ediyl groiq>; or 

R^ R' and R^ each represents a hydrogen 
50 atom, R* rq>rescnts a 2 - hydroxyethyl group 
and R^ represents a 2-chloro, 4-ditoro, 4- 
bromo or 2-methyl group; or 

R* represents a 4-bromo group, R*, R* and 
R* eadi represents a hydrogen atom, and R* 
55 rqwesents a 4 - hydroxybutyl group; or 

R* represents a 2-methyl group, R* repre- 
sents a 4^eihyl or 5-methyl group, and 
R* each represents a hydrogen atom, and R* 



represents a 2-hydroxyethyl group; or 
R* represttits a 2-methoxy group, R» repre- 60 

sents a 4-hydroxy group, R* and R* cadi . 

represents a hydrogen atom, and R^ repre^ 

sents a 2>'hydroxycdiyi group; or 
R*, R* and R' eadx represents a hydrogen 

atom, R* represents a 2-hyxiroxyediyI group 65 

or a 2-meChylpropyl group, and R* represents 

a 2-hydraxyethyl group. 

2. 1 - (4 - CWorobenzyi) . 3 - (3- 
hydroxypropyl) - thiocaibamide. 

3. 1 - (4 - Fluorobenzyl) - 3 - methyl - 3- 70 
(2 - hydioxyethyl) - thiocaibamide. 

4. 1 - (4 - CMorobenzyl) - 3 - methyl - 3- 
(2 - hydroxyethyl) - thiooarbamide. 

5. 1 - (4 - TrifluoromedKyH)enzyl) - 3- 
mediyl - 3 - (2 - hydroxyethyl) - thiocaib- 75 
ffmidc. 

6. ± 1 - (1 - Phenylpropyl) - 3 - (2- 
hydrcMLyethyl) - diiocaibamide. 

7. 1 . (2 - Huorobenzyl) - 3 - (2- 
hydioig^yl) - thiocaibamide. 80 

8. ± 1 - (Phenylethyi) - 3 - (2- 
hydroxyetfayl) - ihiocaibttmidie. 

9. lliiiocaibeinEide derivatives aocmding to 
Qaim 1, as herein spedhcally disclosed. 

10. A process for prepating a thiocaib- 85 
anude derivative accoiding to Claim 1, in 
windi an isothiocyanate i^vii^ ^e general 
formula (II): 




(in which RS R«, R' and R« axe as defined 90 
in Qaim 1) is reacted with an amine of 
general formula (III): 

R* 

HN^ (Itl) 

\ 
R« 

(in whidi R^ and are as defined m Gaim 

1) in a mdt or in an mert solvent 95 

11. A process for preparing a iMocaxbannde 
derivative according to Qiahn 1, in whidi a 
compound of general formula (IV): 

(in which R*, R% R* and R' are as defined in lOO 
Claim 1 and Q represents an — SW group, 
wherein R' represents a short-diain dkyl 
group, an aiyl group or an aralkyl group) is 
reacted with an amine of genoal formula 



12 
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(III), as defined in Claim 10, in a mdt or 
in an inert solvent. 

12. A process for preparing a thiocarb- 
amide derivative acconling to Qaim 1, in 

5 whidi a compound of general formula (IV) 
(as shown m Qaim II wherein R^, R*, R' 
and R^ are as defined in Qaim 1 and Q 
represents a halogen atom) is reacted wiiii 
an amine of general formula (HI), as defined 

10 in Claim 10, in a melt or in an inert solvenr 

13, A process for preparing a thiocarb- 
amide derivative according to Claim 1, in 
which a conqwnmd of general formula (IV) 
(as diown in Claim 11, wherein RS R*, R' 

15 and R" are as defined in Claim 1 and Q 
represents an SH group) is reacted with an 
amine of general formula (HI), as defined in 
Qaim 10, to produce a salt, and the salt is 
dien melted. 

20 14. A process according to Qaim 13, 
effected in the presence of an inert solvent 



15. A process according to any one of 
Claims 10 to 14, substantially as herein- 
before described with rrference to any one 

of the forgoing Examples. 25 

16. A thiocarbamide derivative when pro- 
duced by a process according to any one of 
Qaims 10 to 15. 

17. A pharmaceutical composition com- 
prising a diiocarbamide derivative according 30 
to any one of Claims 1 to 9 and 16 in ad- 
mixture with a pharmaceutically acceptable 
carrier and/or diluent and/or adjuvant. 

18. A pharmaceutical composition accord- 
ing to Qaim 17, substantially as herein^ 35 
before described. 

MARKS & CLERK, 
Chartered Patent Agents, 
57—60 Lincoln's Inn Fields, 
London, WC2A 3LS. 
Agems for the AppHcants. 
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